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(57) Abstract 

There are disclosed two types of 
semiconductor devices: a semiconductor device 
composed mainly of one or more spherical 
semiconductor elements each of which is 
constituted by forming a photovoltaic power 
generating section and a pair of electrodes on a 
spherical semiconductor crystal and used as a 
semiconductor photocatalyst, a photodiode, or 
a solar cell; and a semiconductor device 
composed mainly of one or more spherical 
semiconductor elements each of which is 
constituted by forming a p-n junction and a pair 
of electrodes on a spherical semiconductor 
crystal and used as a light emitting diode, any 

of various kinds of diodes, or a display panel. In the semiconductor photocatalyst (I) shown in the drawing, a p-type diffusion layer (6) and a 
p-n junction (7) are formed in a spherical n-type silicon semiconductor crystal (2), and a micro-photocell (17) containing a photovoltaic 
power generating section (16), a pair of electrodes (14 and 15) faced to each other on both sides of the crystal (2), an SiOj, film (9), and a 
TiO, Olm (10) having a photocatalytic function are formed on the crystal (2). 
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15 9 A<DS®<&S-9 S i 3 N 4®|g^lM2 0 A (lll?^*^0. 3-1. 0 um) tf)< 

(DmW^m2 2 (mmmo. 3~0. 7 //m) ;5-«pn^-^7{r^ML?^j:i>J: 

20 zo^mwytmm i B^isit-r^^-^. ^t^^a^^ 2 (Dmm(D±mizum 9 a, 

2 0 A»gScU ^(0'^Wmm2 2iznm-t6^^^:t.y^y^{zXf^i:LX 

i)^'bmM^m2 2^mmrr^ttk>iz. mm 9 a. 2 0 AfcKiPSu^s-ff^fijcUTft 
mail 5^fl^fi!c-rn{df«kt>7!>-<. c©:^^(iiK^$n-rs>!r®^»]©K$5(cj;<9i!i 

25 Mie^zif^^MiK 1 B izxmytm(D^f)<mm^n^ mmm.m 2 2 ©ssn 

1 7(Ddftmmwm.mim2 2 o^Mm&«-j^J6. ^sjbs 1 

2 0 



♦1 • 
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mm.mm. 3 • • • (013 #m) 

o la i 3{C:^-rJ:-5(r. ^t^^Hlt2A{i. liiiEpMJfeftM 6 ©/j:i,^nM>'U n > 

<^ffi(rs i ©»2 4 (mm^i. 5-3. onm) 7:?s-ff^^$n. tmis 

H^a 2 A©±^lfl3(C4o^^T^SflI2 4 ©Sffi^S 9 {!iiJx.{l'T i -^N i (Dm^^^'h^l^ 
^mUm2 5 (MJ**1) I 0~1 5 nm) mm^tlXK^^o C<DM I S«JitT'li 
> m^m^B 2 A©S i O2 OUB: 2 4 ©l^ffi!lCDg|55>{r, p n t ck < i&,tz^m 

mwwm 4 • • • (n 1 4 #11) 

15 o lai 4 (;i;^-rJ;-3(^> ^t^^^B2A(i, BuiepMfe^jl 6 ©/jri^nSy U n > 
Ni©M)^*>^/j:5^)gMM2 7 (lliJ?*^l 0-1 5nm) /><JFM^n. i^^S 

B^B2A®T#gp©s®(ii±. ftmsi 5^iti^Ts i 02 (DkmmnQD mm 

20 «it-e(i. im^^H^B 2 ACD^m^m 2 7 cDi^tJcDlfU^^-tr, p n^-^ t ck < Utz^ 

25 ^umm^maLtzmmxmm-t?>zt^^^o 

« 1 0 ^m^iiJtM 21,22 lii^:^^^pI^©^>(D•r•{i/A < , t i 02 1 
o^m^. ^mmti:^m±(DBt^x\ s 1 3 n 4©ftm«-s 1 02 <D^m9 
(ommizmm.u -^-c^ajftmrni 7©ik(*:^<s^-r^si:-?{cLTfej:i>o c® 

^•^s SfffcSjnmEEtls iEHSl 4^ft®lSl 5 F^jr^b^ p n^-^ 7 ©^JjfM 

2 .1 



wo 98/15983 



PCT/JP9ii/0»48 



m<D^^Wt LTIi, S i ##f*(rpg^$n^. S i G e. Si cm<D^mii^. 
5 GaAs^I nPI^OIII -Vmit^m^mi^. Cu ] nS m(Dt>;iziyU 

10 cs) ^m^ikmtLxmm-v^^^fmmtmmoh^suntbxit, sio* 

. S i 3 N4 ©ftfed. Al, O3 . Taa 06. TiOa, MgFz . SnO^ 

( 4 ) Htfie^ft!6iRMcD*>-s T i o 2 (D^m 1 0 ^mm^m 21. 22 cDftt? 

15 {c, S r T i O3 > F 62 O3 . Pb, T i ,-x Ot ^<0^fmmm(Dh^^m 

m<m^mw(Dmm^mm lt ^ j; i >o * 1 - 1 d ^ ^ ^> 

25 mit^mm 1 ms??ig<f a 2 i^©fiW^§i3ic@2is$n^^©#^f*:7fefl!i;^^ 1 {c^t 
5^cfi>f^©ii:giDmEE^EPSDrs«M^e3 6 ^^tf^t^m-^mcDtfy^mco 

tfy<- 3 3 ir. mmms 1 ^ffljjte-rSSe^S 7 ^fi5t:^>^<£-IR<3tti-r?!f^^ai 

compos 3 o^^ffluram^p^ai^i^ii. mp?g<f 3 1 tzm^im^ 

2 2 
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5 <^n. ^'^m^i^itmrn i 1 5 7&-?iE® a 4 ©:^(ciai^. lE^si 1 4 
10 ^n^ ftmsi 5©^MT3S7c$n-5o ^om^. jemmi 4 ti^^fl^i o©*® 

*>t,C02 ;<fX4 0A-«^4:U 5 ©SMt!*^ •=> H 2 # X 3 9*s|g^t- -So 

Ig^Uy-cCOi :^X4 OtHa 9 irO^l-^^'Xti. ;?7^<- 3 31?^!*!$ 

15 m^o^mwitmmwt^ sp^i^^t 3 2{c@^^nT*>^>^. ^©Mi^^-f^ihu 

mi 6 (c^L/cmgf^iis oA(cfct>T. mfif^^f 3 2ACDmmz{t^ 2n-r 

^3 2 a7&\ «»J?^fiSc^ns m.mm.Z 1 <&iR^L?^j:t>4^«§T\ mp?^<f 3 2 A 

\z^Wio^^mw^m 1 ^iR^-r-s ^imi^ 32a {z^^m^^imm 1 2 
25 9 1 4 , 15 raomtiM^fls^ ®^#<*:7tMt^5 1 (Ditmmj:(Dm 2 igdi^^ 

■r-SC t;:)^T'§'5o II U mPW3 2A©)ggB©ia^3 2 aCDJ^I^-^^^t/cO 
. ^IMiCa^S 2 a<£:ff^fiJcL/cgptt^mft?^<f 3 2 A(Z5)ggp{r«llji^#g«i|egU 
/•c0-rscticj:t). .#M3 2 a(r2^JJ!ai±©S»jCDSCE:^iil ^iR^L 

Tit3?im^Rrt6(c^«fi5c^5c t ^^W}X'h%(Dx. iftmm.-^<Dx^^'^nmi,zB. 

2 3 
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So 

m 1 7ic;^u/csiii^s3 0 Bii7K3 1 B^m.m.^mir:s7^(Dmmrh^^ 7jc 
m.mm^^ntz^!^mi^^mm: 1 ©inms 1 4 i 02 1 0 

10 2 75r<|g^U 1 5©M;5>^H2 #X 3 9i}<^^-r?>o O2 tf 

2 #>^3 9 t02 #;^4 2r^<&tt^SM©#:gM4 3 7)<IS(:f^n. tiy<--3 3 

^mm(Dtf:z.m^ 4 5 7&-<ff^fi£$ n. ^-xa^ 4 4 ii7K^:>!7*x ^ > {li^^^^ 

Ztl^m^mmS 0-3 0 BtCli, C0ftt><9(C, B(jiE#^t*: 

HJSJI^M 2 • • • (HIS 2 8 #fiS) 

tii[4:^cD£tt^;fci^«^-b;u2oo mik^mi^m^-) -emfiSc^nrt^So 

lai 8li^t^:*:Rimm-t?;l/200 ©MS-CfeO. mA.immf}<l. 5mmX\ 
m,timif- 1 S2 c mSSOpMi/ 'J 3 >#^{*:©©^t^ti^B^201 mttco^i^mW 

n^^B^mmm-m \z^iom^-r^o mmwm\xm^htz(Diz^m<Du,%i'7 

:^i^^1fmLXi}^ib. ^t^*SHl,201 <&^0:^'X#fflm4'-e8 5 0- 

2 4 
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9 5 0)^(CjpmLTTO|iSe^B201 ©^®ia^^irJ£t^^i±Tng!»ii202 

HtjianMt£tS:®202 (r*>f:i--S^®©;f;^!^^jg(i2~4 XI 0 c m-='T'*> ^ 
^ pnS^-^EOS li3^t^iSS201 ®Sffi;i^«^)0. 5 )am©g§$©tiS(rJ^^^-5o 

|5*±©i%®7fc^i©1*©^ltMM204 ^CVDj*(Cc):'9ff^J55c-r-5o ^(Dmmm20 
4 (i. BljiB^*f*5feM^ 1 mollis i Oz OMlM<i:-?:©^®CDT i O 

10 > -y-^ kt/^x N^©:^jS-eamo. 2mmcD:?t205.206 ^^{t> 

0m^-li-'5o 1 ^<O5t205.206 J!i(^i.c?)S|J^5-^v:;?L;!7 L/c4jit-#.T\ ^ 

y^mmizJ^iO. Pd (/^•^i^'t7A) ©5 0 nmOMM^ff^JlJc^. Ni C^y^ 
Jl) <D2 jim(D^m^m^L^ ^(D'^mA 0 Q'C{ZXm^m-t C^LT. p 
M>>J r3>(r^^fitj(rJg^^n/ciEm@207 nmtfeJ1202 jrmmfiUiC^^ 

15 $n/cftss208 ^^j&fiJc^-So mz^ mmmffi.zaz <om^^w-^m2 o /^m® 

^^>ylii209.210 T'M-r^o JEm@207 tftlSii208 ^t^^H^H201 (D^ 

cdT-, nMfeticJi202 li. tf:;(.w^-^ikmuz^ mm^m^ik. ■<yt>n^i2^ 

20 <?^:&&(Cj;o-r}^j|!ct-6Ci:;:?^Tg. ttz^ M^Mli204 li. PVDj*CJ;Ofl$ 
fiR-r^Ctd^-e^. tfz^ i^m«i207.208 (i. ^«:^^{rj;OJI^fi!c^<SCt;&^T 

mz^ nMi/U3>i^#<*|?(D^l^ifeH«B(CpSifeSf©^JI5fiJctT^.t:<. 
^^111^204 . ^g207.208 ®M*4-^]|[$(rot>ni'iJ>S(CC&bTiil:^M LT 
fcJ:<.^o ^4:^^b^b201 <&ff^fi£t-^^#i*:<t LT(1. U =3 >if£#f;):(i|5g^^nr 

ii^±mB«L/c:*:l^mm-b;l'200 ti. ±m^^^itLX^m.tt^¥^^-r?>(D-c 

Hijiai^'; =«>##«:^ffil,^/-c;fclimm-t;l/200 trii. iEmai207 <!:ftmii208 

2 5 
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10 ^1^^8201 ^GaP. GaAs. S i Ct?®^i^#f*:T'^^ 

^MJ^S 1 • • • (019 #M) 

Mai^fli®M^Mi^204 t%Mimn^ lEwmm,^ ^^>:5^ll209.2lo tm^^ 

tlTl^-2>o i^. iiS207a.208a 01 8 CD;fc|^^m-tr>'l'200 ©m@J: 0 
<ff^fiKL/-C^>cl:l^o B«IBpn^'^218 £Dftt)(9(::^ M I S«|jt^f> 3 y 

-nwm.^mm-^hz.h^x^^r, z.z.x^ mKwmm^^^^^^:ztx^ ^ 

25 mB-^^-t- Y^-^W^m^^-^- YKZ-t^Z.b^X^^o 
mMBB 2 • • • (0 2 0 #flB) 

^^^(Di^mzm^^nfcy ^ Vy>(yfr- K-tr;l/221 (SSJt>i#^(*:^^) ^tf^T. 

m(Dm.Wi'r-:^2Z2 n\zm.^ ^i-gp®:^^ ut® i ^cd - k e>224. 226 

2 6 
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^Bift^iyt h^^^t- K220 -Cfe-So 

^> (9 > ■fifJx.li'il^ 1 . 5 mmViSMW 2 0 Q c mgjg© p M U n 

5 ^^n. BUb2I^I«®^^M)^204 , €81207. 208 . ^^ >yi^209. 210 fjmf^^tl 
Tl^-So flU pni^-^203 li. ^t^^B^B201 (Dmmij^^ 2 umOm^lzmf^L 

6mm. S^^'xlB. OmmT-^0> Ka O • PbO ■ S i O2 

nJt^^£^a-ra■«■r•§^;^?'5x-e^fi!c^nT^^^o ft^oic. 'y-x222 cdir^:^: 

10 223 0-iglIIEm®U-Kf>224 7X225 {CTli!«LT 

^^4^lca-ihUT*J<o :FS14#X'f{C:^o^^T> JjX^5t223 CDM7i^'^)7 

hy-(:t-V-tJl22l ^i^^n223 (rJR^L. iEm@207 <D/N>yili209 ^iE 
^®U-Kt'>224 ©«{r^M$-tt^o flie^xtf ^rt,%^T. ir^^22 
3 cDfM(::ftmS'J-Kb'>226 (^fgpm) ^^«U ^CD^t^<&Mmil208 

15 ©^N>yi^2io ^c}fBEL/cm6,(c*>l^T^^«#7X227 izxmimLxm.mmzm 
9 , - Ke>226 t^N>:5^r^2io t^m^^ir^^ -ecDm\ ';-Kf>22 

4.226 <i^i-g|JlHliES{r^i^^n^o i^. J|X^5a:223 l^©3gp,%:(i:i^S1^#XT:7^/c$ 
7lfc7i<7:t hy^;f- K-b;U221 (rmit^n-S i:. U - K t°>224. 226 (r^fe 

■7+ hy-r:^- K-tr;i/221 ©€^207. 208 ^^^^©^^ffi*^^:^fe^§3feT'^ 6/ci6 
^l5J&Sg3 • • • (132 K 02 2mWd 

m^m\^fc±mmtTv>(2z\ (.^mw-m^rv-o ^ti'3y^m(om.mfi'r-:^ 
232 F*3(ciR^u i^unrnt UT© 1 *t©'j - Kh*>234.236 ^mmz%mmm 

•r^<'<X230 Tfe^o 
C©;fcRimm-t>'U200 {iS^Tir^O. 5 mmT'fe€.flfeli0 1 8 (;;^L/c^>©<bl^ 

. 2 7 
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mo^cDX'^^o '!r-X232 tLX<Dt/'7X^zx-yit. I^tl*^ 0 . 6 5 mm. 
mmi. 3 5mm. fi$*^7. 5mmX'^^. 2 (D^->^t mm<Dtf 

5 11. ■^mntrx'piz:^\,^x^ iiK^;t235 (Dmmi}^h>±mmmT\y^2zi ^Jix^7t 

233 {CiR^U :*:l^mmTb>r231 ©-^®*i^mplfe-tr;l.200 ©IEI|:®207 

i^T. ijx^K233 ©fi!iJi{r:ftm@';- Kf>236 cn^mM) -s-^^u -e©^ 

Kf>236 t^Nyy|g210 t^^mfi«J(rji^-r^o ^mk. 'J-Kf>234.236 

lis ^fgi5iDis§(ij^^$n^o «K233 \^<D^mit:^f^i±tfxxmt^^ti^o 
±f}^:kmmmTu^23i izmm^n^t^ Kf>234,236 (c^ts^jgcicsb 

Mm:^ti^zt:^^m^o i^mmmr iy-(23i ^m.m.mzmmmmir;sm^. 

^/c. z(Dxmmmy=^<-f ^230 mi^(Dxmmm'e-:^^-ji24o iz^i^x 
20 > ^N>yi^209.2io ^^^fflsu m®207.208 izN i m<Dmm^^m.^ii<^xm'{t 
^•ti:. m:fnzj^iomi^-r;s>^oizm^Lx^x\,^o tfc^ ^±mmm-^Ji2oo iz. 

*Jt>T. ^N>:J^I^209.210 ®ft:bO JC^S^^figH^OTfli^J^B^LT cfcl^o ^ 

/c. H h->234.236 tnmir^mm207.20B mizm.y<:^^m<o^mwwu'^ 

25 C d T\ mrnXmrnm^yU X230 -^SP^fl^Kr^jE t/c;*:limm7^^<-r X230A 

(:::fet^T{i. 112 3ii^t- =k-9(r. B^^l^;^7*5xsl{©'^^-x232 ©ft^Od. mm 
4 • • • m 2 .4., 025 
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5 mzm^^tl. 'T--X242 ©M^®242a, 242b liWM^/j: LTSr^tTj: 

TU>r241 m \ 9(C^Lj^cM»fDyY:t- K215 t I^IIiCD^jJlEy^' K215 
Ti-^ijX^^n. mk^^i5:-Y2\^ MllSmTH'241 CD^M©-^©:(c|^^ 

10 7t243 (0~mU\U±l£MM') - Ff>244 *>'^«^nTit«7!f9>^245 Tltih^ 

n> #iEs@';-Ke>244 ©5fe^7:>-<m-r§:^i^^m-t? 71.200 cDiEa:^207 cd 
^^yymim ^rs^fi<J{c^^il$nT^^^o «^yt243 cD«gp{r{iftm@'j- 

Ke>246 •h<m.m^t\.'Z^m-n'y:^2Al "CM^^tl. 'J - K >246 CD 

M7&^^CKt-^^g^y-l':t- K215 ©Mm@208 CD^n>^M210 (rmmfi^JJC^^ 
15 $nT^^^o f^. ^iR^7t243 ®^P:&SaJ(i^^#XTWc$n^o LT. 4 
o®iEmSU- Kf>244 t4o®^^@iJ-Kt'>246 t*^-*? ^^Jj^^^^tlT 

20 ^am::bcDi^t>:;^®;};:lim^TU^24l 7i>'iffii^;arcD;«cfi&mHbT 1^^241 ci^ 

#3nj(DiE^ij-Ke>244 i:ftS^'j-Kf>246 rsKKi. 5®©M 
25 mm-t;i/200 ®^^m:t!®f^75^«^>^^5^^>r^- K215 cDllsmraT^^L?|t^/c 

miE7i-«^^t-^©T\ U- Kf>244.246 r^^m^tltznUm^^\iitiX^ 
f^d> B«lfi:icl#mmTU-f24l Ji*)N:f6iI^J^^i5[^. XmmmTV'<2A\ <om 

^^^-^242 ©^±ffii242a. 242b ^¥ECJ^fi!c LT t> J: < . ';r-x242 '^mWl 

2 9 
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>'U240A(w;fo^V>T(i. 112 6. 112 7 (C^^-ck 9 (Cs BUiey-X242 CDftt>0{^^ 

^lJ©*:I^SmTb>r241 tHiJfgy-r:*-- K215 <i:7&^ 'b--xaJm42A©|^gB(CS 
5 iS:<:/t(rM<J9-3i*nTl>'5o '5r-xgPtt242A(Dja|^®248a,248b liW'^jr^Mt'ff^ 
BR^tlTl^-So IrS. -©'^r-Xg|5*t242Ali2«c©->- hU^m2 7 ®M^249 © 

is^±IJiB^L./-c;S:|^mm^i^^->'l/240 (C*^^^TIi. ^iR^K243 ©i3|^lf|J;&>\ 
•J- Kf>244.246 t&*#5X245.247 T'^^m±$n. P^UiZ^mntf^ 

< <iiit:J^i4(r'@in'5o -©c t(i*iimm*-:^i-;u242A(r:foi>T^l^i^-efe<2> 
o ^-X242 Oj^^ffi242a. 242b 7i•^^Mi^fi^{r)^^l^cD^tit-efe 

ri-/}^^±^^jftLX^^mmil^<^^-r;^^ t^^^^ iffi242a.242b IZitftl^n 

2.242 ^mMLfz^(Dvt>xmm.m-tJi2Qo (Dmmzf^^nxohx^i^xMn 

20 Pimm^i^^-/U240 {:i:fol^T{i. AltTfe© 9 ■&3fc«^lll$n4%^^(i. y-X 
'm^X'^m^T'J^^ X230. 230A fe. *:limrt^ - ;U240. 240A fe, ^^ttR 

x^mmmzmx.. -kwm.^^)\y2^^ -7.2z2.242 y.\t^-7Mm%2A.2\2k 

3 0 



wo 98/15983 PCT/JP96)02948 

M250 Tli. m^^f251 PKr^Jcliam^ -I^^ -;l.240 <i:7K254 t^HX^L. 
ffi251 ©±SB^S<'^aJ*t252 ^^{t. -51111^253 ^^fj-T«,6o 

- Kf>246 ©SM7:>^'i7lc^#X256 tI^^^^-T-So 

X'^^<DX\ m.mmmiz^ti. mmuz<\.\ ^^{ziM(Dm.m207.20B 
ntmmmz^n^o mmnm204 ^nmbxhio. iEm®207 tMmmo8 m 
15 mi^(Dm^izhmmx'$>^o 

^>?^-;U240 ^^iStfPf ^|5^<c. :/-r'1t>7=^ > -7 i' -i? > ^ >^'(cj:^ 
iEM;:)-^:T^^-e^^®T:\ MAZ:T75^®^T-e©=!;2: 

'ir-;^232.242 ^Ml^mikiZ^^Z ttf<X^^(DX^ i*®t>/h^< 
25 HJffiJI^il 3 • • • (H 2 9 — 0 3 4 #M) 

:t- K310. 320. 330 ^«^T^iJ[^iJ{r^-c/c:<7 5 -CD7=-f X :/ ^ < 1; ;U300 T' 
feSo ^3fey-r:*-- K310.320.330 Ji. Ijpfe^ (R) , (G) . » 

(B) ^ls^sl6^fe:r>r3^- kt-^So «'^T(c*^^^Tlil^y>r:^— K310.32 

0.330 l*RGB©|ll(C-9->r 'J ^^{CgSg^ns ^^lJ(r4o^^T^^y^^- F31 

3 1 
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0.320.330 (iRBG©)li(I-tf>r ^ 'j y ^ (C@e®^nT^,^§o 

c CD ^ X -7* u / ;u3oo ^mw) \^xti=y- m^^m.7r- $ § waij^is 

5 #a?ijCD^^y-r:t- K310 (01EWm\^ Ji*iiO^^i^310a (t^-^I^) {cJt 
^^^n. ^m©ft^lS310a(iF5^'^N'341 (rlg^^n. ^iJ[®jf^miOa(r{i K 
^'i'^<341 7:;^^ilEK(<t^^-|^f3^^lJ6^(I^lt^$n^o #tf©^^^^:r- F310 © 
ftm@317 (i*M310b(rig^$n. ^i5[©ftiimi0bliKv^/<344 (r^M^ 
n. ^^iim Ob® MJE7!>-« K^-r^ '«344 -C-»^nSo mtdf. ^l^JgCD^t^ 
10 ^310a(r^i6«^7&>'m:^$n. ^ 1 ^Ti <i:^4^f BcOi^ii^310b7&^^*lfe$tl/c<b 
%\n^O^'m\'^^(}^^it^-(ir-YZ\^ i:^4fira©|g3fey^':t— F310 
i:*<^^^-5o lg:)fey-r:i-- F320.330 iwOl>Tfe|^^-e$>0. TOcD^T^y-f 
F320 ©^®^|^®^t-^^320a. F5^^<342 . ^iJ[©*ii^320bSa^ F^ 
-f^<345 75^19: (:)-^ti. Sl^oi^Tfey-r^h- F330 ®^®«tJC©«^^330a. F5 
15 ^^<343 . m^©^iiM330b&O'F^^^<346 7&^I^J:l-t.nTl^So C 9 tT. C 
nt>^3fe:5^^:*— F310.320.330 li. 113 HC^-Ti: 9 (Cft^mOa. 320a. 330a 
t^^ii^310b,320b.330b{C^>!?S^$nTt>§o F^^/<341, 344 . 342. 

245 > 343.346 ^^'f? 1^^ LTMJ-Ti) 3 > h a-;Uji^.y h340 ic,mi 'h^X 
t^^o #^f©*«310b,320b.330b^J^A£(C|S(t^(C. \ :i^(D^mm 

20 'e«lfi5cbT^><kt>o 

IH^y^^- F310.320.330 CD^ittMig:3^j*(Col>T|jiHBf -So 
0 3 1 (C:^'ri:-5{C, #Jx.{^fim 1 . 5 mmO^t^M^BSll fijie 
3^t^MHliSSjt^ill01 ^ffl^^TSS!fp■r-So C®^t^i^^311 li. :?^M'^<i:LT© 
S i ^»tfcnS!!Ga A s##i*7!>>i^>/j:f9. m^!© J; 9 (c^^-r-5l?F^f^^® e 
25 -^z^fi^-^g 4 0~ 9 8 0 nm<i:^A-5.cfc-5{CS i ©»»7&^i^^$n-5o 

m-^. ^t^*^B^H311 ©^^®{rS i , N4 ©M312 (l^ff*^0. 1 xtm) >^ 
CVDj*{C<J;t)5^fi5cU 13 3 2 (C:^t- d; 9 (r. ^t^^SolSll ©-hijigB®IS^M312 

Zn©pM:?^^«l!I^M;tl[^#5Ct(c«k0pS!!tetfc®313 ^Ji^^U pngE-^ 
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